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ABSTRACT

There are many possible calibrations that can be performed on STIS data, so care must be 
taken in determining the rules that are used to select what calibrations are performed on a 
given dataset. In some cases, a given calibration is never performed (because we have 
found that it is not necessary), while others are always performed (because they are very 
basic calibrations). The execution of most calibrations, however, is determined by the 
mode of observation (imaging vs. spectroscopy, supported vs. available, CCD vs. MAMA). 
In this ISR, we present the rules used to set the defaults for the calibration switches for the 
various modes of STIS. Users may change the default settings (to optimize the processing 
for their particular science) and reprocess the data as needed.

1. Introduction

The CALSTIS pipeline performs the steps necessary to properly calibrate STIS data. 
There can be many such steps that need to be performed, and CALSTIS reads the data 
headers to determine which steps are relevant for any particular observation. Table 1 lists 
(in alphabetical order) all the calibration switches presently available for calibration of 
STIS data. Included in the table are the meanings of the switches (i.e. what calibrations are 
triggered by each switch), the detector(s) the switches are relevant for, and the mode (I = 
imaging, S = spectroscopy) for which the switches are valid; for a detailed description of 
what occurs during each of the calibration steps, please see the HST Data Handbook. It is 
therefore critical that the calibration switches be correctly set, so much thought has gone 
into creating the rules that are used to set the switches. In this ISR, we provide the rules 
that are used in preparing an observation for calibration. The rules used to set the switches 
for the pipeline should be valid for most science programs. However, users can change the 
switch settings to be optimal for their data and reprocess the data using CALSTIS outside 
of the pipeline.
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Table 1. STIS Calibration Switches

Detector Mode Switch Meaning

CCD, MAMA S BACKCORR background subtraction

CCD S, I BIASCORR bias correction

CCD S, I BLEVCORR bias correction, trim overscan

CCD S, I CRCORR cosmic ray subtraction

CCD, MAMA S, I DARKCORR dark subtraction 

CCD, MAMA S DISPCORR dispersion correction

MAMA S DOPPCORR Doppler correction

CCD, MAMA S, I DQICORR initialize data quality array

CCD S, I EXPSCORR process individual exposures

CCD, MAMA S, I FLATCORR flatfield correction

CCD, MAMA S FLUXCORR flux conversion

MAMA S, I GLINCORR global non-linearity correction

CCD, MAMA S HELCORR heliocentric correction

MAMA S, I LFLGCORR local non-linearity correction

MAMA S, I LORSCORR conversion to low-res pixels

CCD, MAMA I  PHOTCORR photometric correction

MAMA S, I  RPTCORR  sum repeat exposures

CCD, MAMA S, I STATFLAG compute statistics

CCD, MAMA S WAVECORR wavecal processing

CCD, MAMA S X1DCORR 1-d extraction 

CCD, MAMA S X2DCORR 2-d rectification 
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2. Mode Settings

There are three possible values for the switch settings in the tables below:

1 Note that STATFLAG is set to TRUE or FALSE instead of PERFORM or OMIT.

The logic for setting the calibration keyword values is presented here by instrument 
operating mode; Appendix A provides simple code that can be used to set the switches. 
The various modes are defined by certain header keyword values which are specified at the 
top of each table. 

A few modes will not be calibrated (i.e. all switches are set to OMIT in the pipeline). 
These are: 

1. OBSMODE equal to ANNEAL, ALIGN, ACQ, or ACQ/PEAK (i.e. only ACCUM 
and TIME-TAG, the science modes, will be calibrated) 

2. CFSTATUS equal to ENGINEERING or RESTRICTED (i.e. only SUPPORTED 
and AVAILABLE will be calibrated). Note that AVAILABLE mode observations 
will be minimally calibrated (only as far as flat-fielding) in the pipeline.

3. CCD observations which are subarrays in the AXIS1 direction (i.e. only 
SIZAXIS1 of 1062 or 1060 will be calibrated). 

4. All slitless spectroscopy, which cannot be calibrated by the pipeline as the location 
of the spectrum is unknown (and there may be many spectra).

For all other external science data, there are some switches which will always be set to 
either PERFORM (the very basic calibrations) or OMIT (calibrations that are not needed 
or for which we do not at present have the necessary data). For clarity of presentation, we 
will not include these switches in the detailed listings below.

The following calibration switches should ALWAYS be set to OMIT: 

Setting Meaning

PERFORM1 perform the calibration

OMIT omit the calibration

conditional perform the calibration conditionally

Detector Switches

CCD ATODCORR, SHADCORR, GEOCORR, RPTCORR

MAMA GEOCORR, SGEOCORR
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The following calibration switches should ALWAYS be set to PERFORM (or TRUE) 
at this time:

For the remaining calibration switches, the default is to set them to OMIT.

Note that, in order to support calibration of selected available modes, we will likely 
modify the pipeline to allow for fuller calibration of the selected modes. What follows is a 
detailed listing for both the CCD and MAMA science and calibration observations of how 
the calibration switches are set. For convenience, we define slitless here to be one of the 
following apertures:

Detector Switches

CCD DQICORR, BLEVCORR, BIASCORR, DARKCORR, 
FLATCORR, STATFLAG

MAMA DQICORR, LORSCORR, GLINCORR, LFLGCORR, 
DARKCORR, FLATCORR, STATFLAG

Detector Apertures

CCD 50CCD, F28X50LP, F28X50OII, F28X50OIII, F25NDQ1, 
F25NDQ2, F25NDQ3, F25NDQ4,F25ND5, F25ND6, 6X6

MAMA 25MAMA, F25QTZ, F25SRF2, F25MGII, F25CN270, 
F25CIII, F25CN182, F25LYA, F25NDQ1, F25NDQ2, 

F25NDQ3, F25NDQ4,F25ND5, F25ND6, 6X6
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Typical (supported) imaging observations of an external target

OBSTYPE = IMAGING
CFSTATUS = SUPPORTED

TARGNAME = external

DETECTOR=CCD                                                 DETECTOR=MAMA

The logic for setting the conditional switches for the CCD is as follows:

1. If CRSPLIT > 1 or NRPTEXP > 1, then set EXPSCORR = PERFORM and 
CRCORR = PERFORM, otherwise OMIT.

The logic for setting the conditional switches for the MAMA is as follows:

1. If NRPTEXP > 1, then set RPTCORR = PERFORM, otherwise OMIT.

Flag Value Flag Value

CRCORR conditional RPTCORR conditional

EXPSCORR conditional

PHOTCORR PERFORM PHOTCORR PERFORM
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The logic for setting the conditional switches for the CCD is as follows:

1. If there is an associated WAVECAL, then set WAVECORR = PERFORM, other-
wise OMIT.

2. If CRSPLIT > 1 or NRTPEXP > 1, then set EXPSCORR = PERFORM and 
CRCORR = PERFORM, otherwise OMIT.

The logic for setting the conditional switches for the MAMA is as follows:

1. If there is an associated WAVECAL, then set WAVECORR = PERFORM, other-
wise OMIT.

2. If NRPTEXP > 1, then set RPTCORR = PERFORM, otherwise OMIT

3. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT
7



      
Slitless spectroscopy of an external target

OBSTYPE = SPECTROSCOPIC
CFSTATUS = SUPPORTED

APERTURE = slitless
TARGNAME = external

DETECTOR = CCD                                        DETECTOR = MAMA

The logic for setting the conditional switches for the CCD is as follows:

1. If CRSPLIT > 1 or NRPTEXP > 1, then set EXPSCORR = PERFORM and 
CRCORR = PERFORM, otherwise OMIT.

The logic for setting the conditional switches for the MAMA is as follows:

1. If NRPTEXP > 1, then set RTPCORR = PERFORM, otherwise OMIT.

2. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT.

Flag Value Flag Value

FLATCORR OMIT FLATCORR OMIT

CRCORR conditional

WAVECORR OMIT WAVECORR OMIT

HELCORR OMIT HELCORR OMIT

X2DCORR OMIT X2DCORR OMIT

DISPCORR OMIT DISPCORR OMIT

FLUXCORR OMIT FLUXCORR OMIT

X1DCORR OMIT X1DCORR OMIT

BACKCORR OMIT BACKCORR OMIT

EXPSCORR conditional RPTCORR conditional

DOPPCORR OMIT
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Available mode spectroscopy of an external target

OBSTYPE = SPECTROSCOPIC
CFSTATUS = AVAILABLE

TARGNAME = external

DETECTOR = CCD                                        DETECTOR = MAMA

The logic for setting the conditional switches for the CCD is as follows:

1. If CRSPLIT > 1 or NRPTEXP > 1, then set EXPSCORR = PERFORM and 
CRCORR = PERFORM, otherwise OMIT.

The logic for setting the conditional switches for the MAMA is as follows:

1. If NRPTEXP > 1, then set RTPCORR = PERFORM, otherwise OMIT.

2. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT.

Flag Value Flag Value

CRCORR conditional

WAVECORR OMIT WAVECORR OMIT

HELCORR OMIT HELCORR OMIT

X2DCORR OMIT X2DCORR OMIT

DISPCORR OMIT DISPCORR OMIT

FLUXCORR OMIT FLUXCORR OMIT

X1DCORR OMIT X1DCORR OMIT

BACKCORR OMIT BACKCORR OMIT

EXPSCORR conditional RPTCORR conditional

DOPPCORR conditional
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PRISM spectroscopy of an external target

OBSTYPE = SPECTROSCOPIC
CFSTATUS = SUPPORTED

TARGNAME = external
DETECTOR = MAMA

APERTURE = 25MAMA OR F25* OR 2X2 OR 52X0.05
OPTICAL ELEMENT = PRISM

The logic for setting the conditional switches for the MAMA is as follows:

1. If NRPTEXP > 1, then set RTPCORR = PERFORM, otherwise OMIT.

2. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT.

Flag Value

FLATCORR OMIT

WAVECORR OMIT

HELCORR OMIT

X2DCORR OMIT

DISPCORR OMIT

FLUXCORR OMIT

X1DCORR OMIT

BACKCORR OMIT

RPTCORR conditional

DOPPCORR OMIT
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3. Summary

The rules for setting the calibration switches for STIS processing have been presented. 
As a general rule, supported mode observations (except slitless spectroscopy) are fully 
calibrated, while observations obtained using available modes are partially calibrated. As 
more available modes become fully supported, the rules outlined here may change, but the 
basic philosophy of fully calibrating supported mode observations will continue.
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Appendix A - pseudo-C code to set the calibration switches for science observations

Initialize all switches to OMIT.

        if cfstatus != SUPPORTED and cfstatus != AVAILABLE
            return

        if obsmode != ACCUM and obsmode != TIME-TAG
            return

        if detector == CCD and sizaxis1 != 1062 and sizaxis1 != 1060
            return

        dqicorr = PERFORM
        darkcorr = PERFORM
        flatcorr = PERFORM
        statflag = T

        if obstype == IMAGING {

            photcorr = PERFORM

        } else if obstype == SPECTROSCOPIC {

            x1dcorr = PERFORM
            x2dcorr = PERFORM
            dispcorr = PERFORM
            fluxcorr = PERFORM
            backcorr = PERFORM
            helcorr = PERFORM

            if there is an associated wavecal file
                wavecorr = PERFORM
        }

        if detector == CCD {

            if crsplit > 1 or nrptexp > 1 {
                crcorr = PERFORM
                expscorr = PERFORM
            }

            blevcorr = PERFORM
            biascorr = PERFORM

            /* reset switches */
            if targname == BIAS {
                biascorr = OMIT
                darkcorr = OMIT
                flatcorr = OMIT
                crcorr = OMIT
                expscorr = OMIT
                photcorr = OMIT
            }
            if targname == DARK {
                expscorr = OMIT         /* but crcorr can still be done */
            }
            if sclamp == LINE or sclamp == HITM {       /* wavecal? */
                crcorr = OMIT
                expscorr = OMIT
            }

        } else {                /* FUV_MAMA or NUV_MAMA */
14



  
            if nrptexp > 1
                rptcorr = PERFORM

            lorscorr = PERFORM
            glincorr = PERFORM
            lflgcorr = PERFORM

            if doppmag > 0
                doppcorr = PERFORM

            /* reset switch */
            if opt_elem = E%
                x2dcorr = OMIT
        }

        /* reset switches under conditions common to CCD and MAMAs */
        if obstype == SPECTROSCOPIC and
            (aperture == slitless and (opt_elem == PRISM or opt_elem == 
             2X2 or opt_elem == 52X0.05)) {
                flatcorr = OMIT
                wavecorr = OMIT
                x1dcorr = OMIT
                x2dcorr = OMIT
                dispcorr = OMIT
                fluxcorr = OMIT
                backcorr = OMIT
                helcorr = OMIT
        }
        if targname == DARK {
            darkcorr = OMIT
            flatcorr = OMIT
            photcorr = OMIT
        }
        if sclamp == LINE or sclamp == HITM {   /* wavecal? */
            wavecorr = OMIT
            x1dcorr = OMIT
            dispcorr = OMIT
            fluxcorr = OMIT
            backcorr = OMIT
            helcorr = OMIT
            rptcorr = OMIT
        } else if sclamp != NONE {      /* continuum lamp */
            flatcorr = OMIT
            photcorr = OMIT
        }
        if cfstatus != SUPPORTED {
            wavecorr = OMIT
            x1dcorr = OMIT
            x2dcorr = OMIT
            dispcorr = OMIT
            fluxcorr = OMIT
            backcorr = OMIT
            helcorr = OMIT
        }
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	1. If there is an associated WAVECAL, then set WAVECORR = PERFORM, otherwise OMIT.
	2. If NRPTEXP > 1, then set RPTCORR = PERFORM, otherwise OMIT
	3. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT

	FLATCORR
	OMIT
	FLATCORR
	OMIT
	CRCORR
	conditional
	WAVECORR
	OMIT
	WAVECORR
	OMIT
	HELCORR
	OMIT
	HELCORR
	OMIT
	X2DCORR
	OMIT
	X2DCORR
	OMIT
	DISPCORR
	OMIT
	DISPCORR
	OMIT
	FLUXCORR
	OMIT
	FLUXCORR
	OMIT
	X1DCORR
	OMIT
	X1DCORR
	OMIT
	BACKCORR
	OMIT
	BACKCORR
	OMIT
	EXPSCORR
	conditional
	RPTCORR
	conditional
	DOPPCORR
	OMIT
	1. If CRSPLIT > 1 or NRPTEXP > 1, then set EXPSCORR = PERFORM and CRCORR = PERFORM, otherwise OMIT.
	1. If NRPTEXP > 1, then set RTPCORR = PERFORM, otherwise OMIT.
	2. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT.

	CRCORR
	conditional
	WAVECORR
	OMIT
	WAVECORR
	OMIT
	HELCORR
	OMIT
	HELCORR
	OMIT
	X2DCORR
	OMIT
	X2DCORR
	OMIT
	DISPCORR
	OMIT
	DISPCORR
	OMIT
	FLUXCORR
	OMIT
	FLUXCORR
	OMIT
	X1DCORR
	OMIT
	X1DCORR
	OMIT
	BACKCORR
	OMIT
	BACKCORR
	OMIT
	EXPSCORR
	conditional
	RPTCORR
	conditional
	DOPPCORR
	conditional
	1. If CRSPLIT > 1 or NRPTEXP > 1, then set EXPSCORR = PERFORM and CRCORR = PERFORM, otherwise OMIT.
	1. If NRPTEXP > 1, then set RTPCORR = PERFORM, otherwise OMIT.
	2. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT.

	FLATCORR
	OMIT
	WAVECORR
	OMIT
	HELCORR
	OMIT
	X2DCORR
	OMIT
	DISPCORR
	OMIT
	FLUXCORR
	OMIT
	X1DCORR
	OMIT
	BACKCORR
	OMIT
	RPTCORR
	conditional
	DOPPCORR
	OMIT
	1. If NRPTEXP > 1, then set RTPCORR = PERFORM, otherwise OMIT.
	2. If DOPPMAG > 0, then set DOPPCORR = PERFORM, otherwise OMIT.

	BIASCORR
	OMIT
	PERFORM
	PERFORM
	PERFORM
	PERFORM
	CRCORR
	OMIT
	conditional
	OMIT
	OMIT
	conditional
	DARKCORR
	OMIT
	OMIT
	PERFORM
	PERFORM
	PERFORM
	FLATCORR
	OMIT
	OMIT
	PERFORM
	PERFORM
	OMIT
	WAVECORR
	OMIT
	OMIT
	OMIT
	OMIT
	OMIT
	HELCORR
	OMIT
	OMIT
	OMIT
	OMIT
	OMIT
	X2DCORR
	OMIT
	OMIT
	PERFORM
	PERFORM
	OMIT
	DISPCORR
	OMIT
	OMIT
	OMIT
	OMIT
	OMIT
	FLUXCORR
	OMIT
	OMIT
	OMIT
	OMIT
	OMIT
	X1DCORR
	OMIT
	OMIT
	OMIT
	OMIT
	OMIT
	BACKCORR
	OMIT
	OMIT
	OMIT
	OMIT
	OMIT
	EXPSCORR
	OMIT
	OMIT
	OMIT
	OMIT
	conditional
	PHOTCORR
	OMIT
	OMIT
	OMIT
	OMIT
	OMIT
	DARKCORR
	OMIT
	PERFORM
	PERFORM
	PERFORM
	FLATCORR
	OMIT
	PERFORM
	PERFORM
	OMIT
	WAVECORR
	OMIT
	OMIT
	OMIT
	OMIT
	HELCORR
	OMIT
	OMIT
	OMIT
	OMIT
	X2DCORR
	OMIT
	PERFORM
	PERFORM
	OMIT
	DISPCORR
	OMIT
	OMIT
	OMIT
	OMIT
	FLUXCORR
	OMIT
	OMIT
	OMIT
	OMIT
	X1DCORR
	OMIT
	OMIT
	OMIT
	OMIT
	BACKCORR
	OMIT
	OMIT
	OMIT
	OMIT
	RPTCORR
	conditional
	OMIT
	OMIT
	conditional
	PHOTCORR
	OMIT
	OMIT
	OMIT
	OMIT
	DOPPCORR
	OMIT
	OMIT
	OMIT
	OMIT
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